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Abstract 

Siagnetic layer 27, is form e d a ring shap e d insulating layer 28 whos e air 
b e aring surfac e sid e odg e d e fines a r e f e r e nce position for a throat h e ight, and after forming a 
writ e gap layer 29, a socond magnetic layer 30 is form e d such that th e s e cond magn e tic layer 
extends over the ring shaped insulating lay e r 28. Th e writ e gap lay e r is selectiv e ly r e mov e d 
by p e rforming an etching proc e ss using th e socond magnetic layer as a mask, and then the 
first magnetic layer is partially remov e d over a part of its thiclai e ss to form a trim structure. 
After forming a thin film coil 33,35 within the ring shaped insulating layer, a third magn e tic 
layer is formed to bo brought into contact with a rear portion of the second magnetic layer 31. 
Th e third magn e tic lay e r may b e contacted with a surfac e , a surface and sid e walls or a 
surfac e , side walls and an e nd surface of r e ar portion of the second magnetic layer, hi the thin 
film magnetic head, a pole chip d e fining a track width is narrow, magn e tic flux saturation and 
leakage of magnetic flux can be suppressed in spite of a short throat h e ight, and a high 
recording e fficiency can be attain e d. Th e inv e ntion provid e s a method of manufacturing 
easily th e thin film magnetic h e ad having such superior performance with a high yi e ld. A thin 
film magnetic head including a substrate having a major surface, a first magnetic layer formed 
on or above the major surface of the substrate and having a pole portion, a second magnetic 
layer having a pole portion which is opposed to the pole portion of the first magnetic layer via 
a write gap layer and constitutes an air bearing surface together with the pole portion of the 
first magnetic layer, a third magnetic layer having one end connected to the second magnetic 
layer and the other end remote firom the air bearing surface magnetically coupled with the first 
magnetic laven and at least one layer of thin film coil embedded in a first insulating layer 
which is covered with a second insulating layer whose surface is coplanar with a surface of 
the pole portion of the second magnetic layer. 
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A magnetic gap layer 5 is provided on a lower 
magnetic core 1, and a non-magnetic spacer 4 is 
provided between the lower magnetic core 1 and the 
magnetic gap layer 5. The non-magnetic spacer 4 
extends from a position which is separated from an 
air bearing surface 2 by a distance equal to a 
throat height 21 up to a rear portion over a 
distance of 5-25 The non -magnetic spacer 4 is 

formed by sputtering alumina and has a thickness of 
1-4 |xm. The non -magnetic spacer 4 serves to widen a 
distance between the lower magnetic core 1 and a 
pole chip 2 of an upper magnetic core such that a 
leakage of a magnetic flux therebetween is reduced 
and magnetic flux efficiency is improved. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To improve perfonnance of 
a thin film magnetic head in writing and reading in high 
density recording. 

SOLUTION: In the thin film magnetic head having a lower 
magnetic pole 3, a gap layer 4, conductive coils 6a to 
Sc and an upper magnetic pole, the upper magnetic pole 
is composed of a top end magnetic pole and a rear end 
magnetic pole, the upper rear end magnetic pole is 
formed by covering whole of the upper top end magnetic 
pole and Is exposed to a slider floating surface 10. 
Then, the magnetic materials of the upper top end 
magnetic pole and the upper rear end magnetic pole are 
made of different materials, from each other and are 
magnetically bonded. The upper top end magnetic pole is 
made of a magnetic material of high saturation magnetic 
flux density (Bs). Since magnetic field intensity and 
magnetic field gradient at the time of writing-in can be 
made larger, a magnetization inversion region of a 
magnetization pattern written in a magnetic recording 
medium can be reduced, half-value width (PW50) of 
reproducing output is reduced and rear error can be 
suppressed. 
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a~6 c *3SStca«L, :;^l/iT, ±SBfiS®7 , A 1, 

J:fiPKffi7{CWI»:fiS14#:TfcS 1 6~2 Owt %<OFe 
fflJ«*^&;42>N i Fe (£AT, 8 2 N i F e tVi^) d« 
«fcJ:<fflV:>6nTV>-5 («aJA«. i|tgi^l-3172 
1 5^'j>m) . 
(0 0 0 31 

(%l^*i«*bcfc5i:-r-i.glS] ±aib^«£5l5cD»I^ES 
Htt, ±gPM*3iy^Tg8lKS{C8 2 N i F eM 

cD'esi*:^ (He) *ffi<-rst, gs®i^tcs#)i*-««t 

S^SirigttiL. ^i'<v>^ai5*^ef6*-r^«ilf^S (H 
x) $tiSn$-&-S)i6:^S*^a&*. 
[0 0 0 4] b*^b. i£:^s^±lc«€ix^mIif^*^i^or 

St. 8 2N i FeUgd^iaififtlL-TLSI/i. HxUmW 
\Z\i^n-7^h (O/W) (ttttcTJ^-ft, ¥ffl't@ (PW 
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[0 0 0 5] *^Bjo5BW«, mmmtimz^if^m^ 

[0 0 0 6] 

10 ±^mm^m-Ammiyxr£^mmm%^y Hic*3ViT. 
35^oa»e<)tcs^-&bTViscit*!^m<frs. 

[0 0 0 7] -ebX, HtrlB-hgB5fe^M@©ft;^ S-L. W 
tbfct^. 2 Mm^L^ 5 urn, Alio t = t, ±0. 

[0 0 0 8] sfc, mti±^9ti^mm\t. m^^mm^ 
m (Bs) (Dm^t!tm^<bf3i^zLiz^^WLiii^. ^<nM 
20 ^fam^mm (.B s) (Dmit^n^^. 5 2~5 7wt% 

CDF eSfflfi£<&*-r-S>N i F e (4 SNiFe) t>b<tt 
F e T aNTafeoTfciti. *%?^CD?fi^Sa^'\-y H 

[0 0 0 9] 

mm<D^m(omm} ;k\z, :^%mz^\,^xmm^0m 

bTiftH^TS. 

[0 0 10] 01 F©— HJS 

30 <D?^ffi*S^r»?BHTS.%. 01^£#.^T€.t, ST. 
T^v-fy^ntti^A Ir O, -T iCSffil®^® 
tC. 7.>'t'y^'U>i^fe&ffl('iTmigS^^*^SrA li O 
, -T i C«Sd^e.*fe»r-Sfc*©A 1, O, *6«itK2 

* jgjss b . c os«± izx/^ ifm. 7 * h 'J V 
i^^^-f— js^B. mmb-o^mz^-:3x-f&mm3^m 

[0 0 11] CWp^-y^tSfCltt. N. C. Anders 
on and C. R. G r o v e r . J r . , U. 

S. Patent 4. 279, 707 (1981) (' 

40 iB«©LCD-B?s*— asest^Lfctx^^^ffli-. 1 6 

~2 Ow t %©F emfiKSrWT-SN i F e (82NiF 
e) 

[00 12] ikic, x/^-^/^'j >^j*tcj;o, n^m^ 

*b, 7;^ V^5:7^-S$l5{CTAiS'-ri>;ybfc 
7* M^vXhSr/N-H'^-i^ (SfesE) bT*^*feiBtM 
5 aSr}gfKb7* >'J Vi/^^^-— ft^B, X/'?>vi5'U> 
50 i/'S. 1im;<«;/=^i£JCJ:0 3-i';ug|#:6 a<£JgfigT«). 
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* h ui^T^ h \'^-'^ {.xmmi&mm 5 b 

JKftW^SftUTS 2~5 7w t %OF eififiSSrWT-SN 
i F eM (4 5N i F e) Sr^V^fc. dCDi:^. ±gi55t 
«Ba@7 aCDS^LttX^'f :S^^±®1 0*^e.2~5 M 10 

^mSSMJVtl ±0. Sumtl'^. 
(0 0 1 4] iggv^T, 7* hUyy7:7'r-tt*R. x/1 

5 diz^-Oimi^e a-e c tSrHff«©BIS:»'JS;^*T 
ttdigbJ^fig-rs. 3»{CJg)5£Lfc. 

[0015] 7* huy^^^^-r— s^i, 

^ >y J; 0 ±UWii^Mm 7 b ^£±g|5$fe^!SS 7 a 
7 b{C«8 2N i F eSrfflVV, ft^lcA l, O, ffi^ 

[0 0 16] :^9^m<ommm%^y j^oimmz-D 

[0 0 17] 0 1 ^#Si-r'5i:, *-r. ri'TJl'^^eiC 

ec^fesgas 7 a . iffi^aaasa ? b ici^« u , ^-r^y 
^mifr^^t\zj:r}mmt:?£m-r^o z.<r>iim. 30 

[0 0 18] *j|JS«BJ-C«. =PA'y:^M4JCB!t»Ufe± 
«55feS8B8e 7 a 8 2 N i F e J; D fefiSlOSS^Sft 

(B s) (D-^^mmmt\^X 4 SN i F e SrfflV^TVi 

xL<nt:L^. }:.^9tmmi a(r)m^iim%.^n. m 

4 (a) IC^-r<t'5IC, *^|^0»)Kffl$SL'Vy K©=^-\' 
>;/yifi#^lC*3tt.513a^5i-^U«, 134 (b) »C^ftJ£*<^ 

UT5tv^ai!^3SS (H) m^^nm.^^wf'mct^. 
m-ox. jiy}is^mij (He) (Dm^fammi^x^mn 

[0 0 19] 'Aiz, :^m^<o&\(Dmm<Dmmiz-z>\,^xm 
m^0f&hxm.mr^, 

[0 0 2 0] EI2». :^%m<Dmmm9S.^'y KOgijWll 

mo)mm^^-rm^mx'$>^o m2^mmt^t, 

JE^JTli, ±aE$fefflfflS11 7 a tCiiS B s F e T 

aN^fflt,iTti-5, ±)2!iL/t|li£fisj mi<DmMm) CO 
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O, *6ii^M8$rJ^fi£b, ^^•V"y7'IK4S:X/t-:/^"J>i/ 

[0 0 2 1] ^xigtt, s 1 (Dmrnmom^Bt i:mm\z, 
mmmi»m5 (5a~5d) . zi^jimi^e (6a~6 

[0 0 2 2] 3t?-;i'A-r h<£rJ^fiKrS/5:*JCA 

oo*cas) *^!£Mit?$.^7&^ f^i<Dmmm<Dm'^^o 

\Z. *«*6ie;K5 b$-fflViTJlt-;U/W hSJ^figr^ 
t, W^seSIKs (5a~5d) *««t&T^<t:-rs t 

[0 0 2 3] 

»Vi5 2~5 7 w t %<DF emfi£S:Wf -5 4 5 N i F e 

[0 0 2 4] Sit, ^^ih^ncomwrnM^^im^^ 

w,^iz^<x^^tz.i5b. mm^mmmzm'^^^^n^m 

[0SOfflW<tlttBJ] 

[0 2] *:%B^®?IMSt'S'y FCOS'JO^JgOJgiiS:^ 
[03] «e5t5©i?M®^^';/ HO— «»J^£^T»r®0Tfe 

[^^^c^lKa^] 

1 A 1 , O, -T i C»S 

2,8 A 1 , O, i^ig^ 

3 TSeiSS® 

4 ^v-yT'M 

5 a ~ 5 d ^m.w»m 

6 a — 6 c u-(}i'mW 

7 iSBffilffi 

7 a 4 5 N i F e ±gB5feSS8miS 

7 b 8 2 N i F e ±M^mm 

9 A 1 ! O, iS^lliK 

10 7.7-i^n±m 
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